The existing soil re-emission parameterization in GEOS-Chem 1 (Eq. S1; same as Eq. 5 in the paper) implemented according to the formulation given by Zhang et al. 2 exhibited little diurnal variation in re-emission (Fig. S1 ).
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We achieved larger daytime emission and smaller nighttime emission by modifying the empirical soil Hg 0 re-emission parameterization (Eq. S2; same as Eq. 8 in the paper) given by Eckley et al. 3 in which the soil re-emission flux is a function of solar radiation and soil Hg concentration:
To better account for diurnal variability in soil Hg 0 re-emission fluxes and include the effect of vegetative shading on solar radiation reaching the soil surface, we modified Eq. (S2) as follows (Eq. S3; same as Eq. 9 in the paper): 
